Objectives: To determine the seroprevalence of hepatitis A (HAV) in children and adolescents aged 1 to 14 years, and to identify factors associated with a history of infection.
Introduction
The hepatitis A virus (HAV) is the most common cause of acute viral hepatitis in children 1 and is also responsible for 75% of all cases of viral hepatitis in the world. The disease has global distribution and is more common in areas with low levels of socioeconomic development. Incidence is elevated in developing countries and the majority of these populations will become infected before the age of ten. 2 The seroprevalence of HAV is low in developed countries and the greater part of those populations will remain susceptible to infection even at advanced ages. 3, 4 Over recent years, the improvements in sanitary conditions and in socioeconomic conditions that have taken place in some developing countries have changed the epidemiology of certain diseases, including hepatitis A. [5] [6] [7] [8] [9] Hygiene and sanitation are primarily improved for populations from more privileged social classes. 10 These social inequalities mean that in a single geographical location an underprivileged population will still be being infected before the age of ten, while in higher social classes adolescents and adults remain susceptible. If these people Seroprevalence of hepatitis A in children and adolescents Jandrei R. Markus, 1 Cristina R. Cruz, 2 Eliane M. C. P. Maluf, 3 Tony T. Tahan, 4 Murilo M. Hoffmann 5 do become infected later in life, they suffer greater HAVrelated morbidity and mortality. 11 The objective of this study was to determine the seroprevalence of hepatitis A among children and adolescents aged 1 to 14 years from Greater Curitiba, in Paraná, Brazil, and to identify factors associated with prior infections.
Materials and methods
This cross-sectional epidemiological study was undertaken with children and adolescents from Greater 
Statistical analysis
Data were analyzed with descriptive statistics and patients were subdivided into three age groups, in common In a further descriptive step, the population of the state capital (the city of Curitiba) was compared to the population of the surrounding area.
This study was approved by the Research Ethics
Committee at the UFPR Hospital de Clínicas.
Results
One hundred and seventy-eight (178) of the 901 eligible samples (19.8%) were positive for total anti-HAV.
Fifty point two percent (50.2%) of the samples were from males and the majority of the patients (51.1%) were from the city of Curitiba. The mean age of study participants was 7.6±4 years.
Two hundred and thirty-seven of the children and adolescents enrolled on the study were aged 1 to 4 years, 313 were 5 to 9 and 351 were 10 to 14 years old. Table 2) .
The difference in positive results was primarily concentrated in the 10-to-14 age group, in which the difference was statistically significant (p = 0.02, 95%CI 1.1-2.8), as illustrated in Figure 1 .
Discussion
There are enormous socioeconomic differences in Latin America, both between countries and within them. In Brazil, which is a very large country, these differences are even more marked because of the great variability in standards of hygiene and sanitation. These regional differences can be illustrated by analyzing the availability of drinking water and public sewers. Taking the country as a whole, the majority of households do have access to these services, but analyzing the country's administrative regions separately, sewers, for example, exist in 81.7% of municipalities in the Southeast region, but just 5.8% of those in the North. 9, 13 The overall prevalence of antibodies against hepatitis It was found that although 100% of the residences in the capital had running water, the inhabitants of approximately 4% of them also used some other type of water supply.
In the other subset, approximately 4% of residences did not have running water while 88.7% only used this type of water supply.
With regard to means of excreta disposal, the great majority of the residences in the capital (94.1%) were connected to the public sewer system, while in the surrounding areas only 63.3% had this service. Septic tanks as the only method of disposal was more common outside of the capital (34.7%) than in the city of Curitiba (4.3%). When the two subsets were compared in terms of income, it was observed that both mean income and per capita income were higher in the capital.
Taking all age groups together, the prevalence of total anti-HAV antibodies was greater in the surrounding areas than in the capital, at 22% and 17% respectively (p = 0.07).
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in four of Brazil's five regions found prevalence rates of antibodies against hepatitis A of 35.1%, 53.9% and 60.7% in children aged 1 to 5 years, 6 to 10 years and 11 to 15 years, respectively. The same study also observed a significantly higher total anti-HAV seroprevalence in the subset with the lowest social and economic status and seroprevalence that varied depending on region, with the highest rates in the North and Northeast of the country. 24 Another recent publication, describing the seroprevalence of antibodies against HAV among children and adolescents in three regions of Brazil, reported prevalence rates of 41.5% and 57.4%, in 5-to-9-year-olds and 10-to-19-year-olds respectively, in the Northeast region, 32.3% and 56%, respectively, in the Mid West and 3.8 and 65.1%, respectively, in the Distrito Federal. 25 It is probable that the results of the univariate analysis indicating positive associations with inadequate excreta disposal methods with mother's educational level were affected by confounding factors which were then eliminated in the multivariate analysis.
Lower maternal educational level was associated with a higher prevalence of antibodies. It is known that educational level is also related to family income and these two factors overlap. In one Brazilian study, children whose mothers had had between zero and three years of education had a prevalence of 32.55% compared with 13.57% among children whose mothers had had more than 11 years' education. 26 In our sample we also observed the positive association between lower mother's educational level and the presence of antibodies and also the same association with fathers' educational level. However, neither maternal nor fathers' educational level were retained in the final multivariate regression model. It is possible that the fact that few of the children's parents were illiterate and that this group was collapsed together with the primary education group may have affected the multivariate model.
The low prevalence of antibodies at young ages raises concerns about the risk of outbreaks or epidemics at daycare centers and schools and about the possibility of members of this population becoming infected at older ages when the effects of the disease can be more serious. 27 The hepatitis A virus is transmitted by ingestion of contaminated food or water or by person-to-person contact.
As regions develop and hygiene and sanitation are improved, This study also detected the existence of differences between towns that are very close to each other, as is the case of the municipalities that make up Greater Curitiba.
As has been stated, the state capital had better conditions in terms of sewage and treated water than the surrounding areas. The literature shows that these services improve a location's hepatitis A epidemiological profile.
The two areas (Curitiba vs. other municipalities) were also compared in terms of the prevalence of antibodies and seropositivity was lower among children and adolescents from the capital than in the surrounding areas (17% vs. 22%), but this difference was not statistically significant.
When the geographical subsets were further broken down by age, the regional difference was greatest in the 10-to-14 age group and this difference was statistically significant (24.3% vs. 36.1%, Figure 1 ).
Despite these differences, the municipalities in Greater
Curitiba had lower seroprevalence rates than have been observed in the rest of Brazil. These results suggest that the improvements that have been achieved in the capital will also take place in the municipalities of the surrounding area in a few years' time.
Conclusions
The results reported here indicate the importance of preventative measures to avoid cases of hepatitis A infection among older people and to prevent epidemics becoming frequent. It is evident that it is necessary to invest in improving cultural and socioeconomic conditions, but it should be remembered that the improvements are slow to take effect and that it takes years for changes to occur. 27 In contrast, vaccination against HAV has an impact in the short term, as has been observed in countries such as Israel, the United States, Spain and Canada. 11 In Argentina, which is one of Brazil's neighbors, a universal vaccination program against hepatitis was introduced for children aged 12 months in 2005. They observed an 88% drop in the incidence of the disease 2 years after initiating the program, with an impressive reduction in the number of cases of the disease, not only in the age group vaccinated, but also among populations of children in other age groups, among adolescents and among adults and the elderly. 28 In this context, HAV vaccination programs for the young susceptible population should be considered, since they would avoid both morbidity and mortality, as has been shown in some other countries. 5, 11, 29, 30 
